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WEB-FED ROTARY PRESS AND METHOD
FOR OPERATING IT

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mmvention relates to a web-fed rotary press
having two printing units for printing a printing material web
with at least one printing ink at each of the two printing units
and at least one drier for drying the printing material web. The
present invention also relates to a method for operating such
a web-fed rotary press.

2. Description of the Related Art

Various 1nk systems with different types of drying behavior
are used 1n web-fed rotary presses.

For example, coldset inks are known which are used prin-
cipally together with absorbent newsprints. These inks dry by
the oi1ly constituents of the ink penetrating the papers. This
process can be optionally assisted or accelerated by supplying,
heat.

Heatset 1nks, which are usually printed on coated papers,
are dried under the influence of added heat. The o1ly constitu-
ents of the 1nk evaporate under the influence of the added heat
and are usually suctioned off.

In another category of inks, the ink dries by a chemical
reaction which is initiated by 1rradiation with electromagnetic
radiation of a specific wavelength such as, for example, ultra-
violet light.

In all cases, suitably designed driers can at least assist the
process of mk drying. In the past, these driers have been
installed downstream of the printing units.

The aforementioned types of printing 1nks can experience
unwanted smearing or rubbing off. If, for example, 1n a print-
ing unit that consists of two 9-cylinder satellites, the printing-
material web 1s printed on one side with four 1nks 1n the first
9-cylinder satellite, the still wet printing ink on the surface of
the impression cylinder of the second 9-cylinder satellite can
rub off. For this reason, satellite units have not been used 1n
the past when heatset 1nks are used. In the case of heatset inks
and desired perfecting, blanket-to-blanket cylinder systems
are preferably used in the printing units. However, ink smear-
ing problems can arise even in this case with web guide
clements, such as turner bars or guide rollers.

Another problem that arises 1n rotary oifset printing 1s the
fan-out effect. In the fan-out effect, the absorption of moisture
causes an expansion of the width of the printing-material web.
This expansion of the width of the printing-material web can
lead to register differences, which can be reduced only by
precise register adjustment and by electronic web control. IT
the distance between two printing units 1s large, this may even
result in a tear of the wet and expanded printing-material web
being guided between the two printing units.

SUMMARY OF THE INVENTION

An object of the present invention 1s to provide a web-fed
rotary press and a method for operating a web-fed rotary press
in which 1nk smearing and the fan-out effect no longer occur.

The 1nventors recognized that ink smearing or the fan-out
elfect can be avoided i1 the printing-material web 1s dried at
least after the first printing with one or more inks and before
it enters or passes through the next printing unit or a web
guide element. The printing-material web can be printed on
one side or both sides in one printing unit.

Therefore, the inventors propose that a web-fed press,
which comprises at least two printing units arranged so that at
least one printing-material web can be printed on one side or
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two sides with at least one oflset printing ink at each printing
umt, and which further comprises at least one drier for drying
the one or more webs of printing material, be improved such
that at least one drier 1s installed after the first printing unit
and before the second printing unait.

I, for example, the web-fed press consists of two printing
units, 1.e., two 9-cylinder satellites, and 11 the printing 1nk 1s
dried after the printing 1n the first 9-cylinder satellite, then 1nk
smearing on the impression cylinder during passage through
the second 9-cylinder satellite can be avoided. This allows the
use heatset 1nks even in satellite units.

However, the new web-fed press 1s also advantageous with
respect to the fan-out effect. If the printing-material web
absorbs not only printing ink but also fountain solution after
the first printing unit, and 1if 1t 1s then dnied after the first
printing unit, then the width expansion of the printing-mate-
rial web and a tear in the web that could possibly result from
the width expansion are avoided.

In one embodiment, at least one drier 1s installed after each
printing unit. In this way, the ink that has been applied to one
or both sides of the printing material 1s dried after each print-
Ing operation.

The drying effect can be optimized by installing one drier
for each printed side of the printing-material web.

In a further embodiment of the web-fed press, at least one
drier 1s 1nstalled before each web guide element 1n the web-
ted press to prevent the smearing of printing ink on web guide
clements that are installed for guiding the printing-material
web, such as turner bars, impression cylinders, or formers.

The drier may, for example, be designed as a UV drier or an
inirared drier. When designed as a UV drier, 1t irradiates the
printing-material web with electromagnetic radiation in a
wavelength range below 400 nm. When designed as an inira-
red drier, 1t directs heat radiation or hot air onto the printing
ink on the surface of the printing-material web.

In another embodiment of the invention, a cooling element
can be 1nstalled after each drier. In this way, the input of heat
into the printing units or printing towers by the driers, which
has negative eflects on the printing process, 1s reduced.

The cooling elements can be installed as separate units
before, between, or after the printing units or printing
couples. However, 1t 1s also possible to provide integrated
cooling, 1n which the cooling elements are installed inside an
impression cylinder, a blanket cylinder, a web guide element,
or a printing tower of the web-fed press.

Furthermore, the drier may be accommodated 1n a housing,
and can be 1ntegrated in the printing towers of the web-fed
press as a drier module before or after a printing unit or
between two printing units.

The printing units of the web-fed press may each be
designed as a pair of cylinders. Single-cylinder or multiple-
cylinder satellite systems or even blanket-to-blanket cylinder
systems may be realized.

In addition to the web-fed press, the inventors also propose
a method for operating a web-fed press, in which at least one
printing-material web 1s printed on one or both sides with at
least one oflset printing ink 1n at least two printing units, and
the at least one printing material web 1s dried with at least one
drier. In accordance with the invention, the printing-material
web 1s dried at least after the first printing unit and before the
second printing unit. This avoids undesired smearing and the
fan-out elfect.

Other objects and features of the present invention will
become apparent from the following detailed description
considered in conjunction with the accompanying drawings.
It 1s to be understood, however, that the drawings are designed
solely for purposes of illustration and not as a definition of the
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limits of the invention, for which reference should be made to
the appended claims. It should be further understood that the
drawings are not necessarily drawn to scale and that, unless
otherwise indicated, they are merely intended to conceptually
illustrate the structures and procedures described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, wherein like reference characters denote
similar elements throughout the several views:

FIG. 1 1s a schematic side view of a printing tower that
consists of two nine-cylinder satellite units according to the
prior art;

FIG. 2 1s a schematic side view of a printing tower that
consists of two mine-cylinder satellite units with a drier mod-
ule according to an embodiment of the present invention;

FIG. 3 1s a schematic side view of a printing tower that
consists of two double blanket-to-blanket cylinder printing
units with a downstream drier according to another embodi-
ment of the present invention;

FI1G. 4 1s a schematic side view ol the printing tower ol FI1G.
3 with a drier after each printing unit; and

FI1G. 5 1s a schematic side view ol the printing tower ol FIG.
3 with a drier after the two printing units but before the web
guide element.

DETAILED DESCRIPTION OF THE PRESENTLY
PREFERRED EMBODIMENTS

FIG. 1 shows a previously known printing tower 1 with two
printing units. One or more such printing towers may be
installed 1n a web-fed press. Each of the two printing units
here 1s a nine-cylinder satellite unit 2, 3. To print with four
inks, four pairs of cylinders, each consisting ol a blanket
cylinder 7 and a central impression or satellite cylinder 6, are
engaged 1n each of the nine-cylinder satellite units 2, 3.
Respective plate cylinders 8 adjacent to the blanket cylinders
7 carry the print image on printing plates. In a first nine-
cylinder satellite unit 2, a first side of a printing-material web
9 1s printed. In a second nine-cylinder satellite unit 3, a second
side of the printing-material web 9 1s printed. The printing-
material web 9 1s gmided 1 and out or between the two
printing units by web guide elements 10, such as guide rollers.

After the printing-material web 9 has been printed with
four inks 1n the first nine-cylinder satellite unit 2, which 1s
located at the bottom 1n FIG. 1, the printing-material web 9,
which now has one side printed and rests on the surface of the
impression or satellite cylinder 6, 1s printed on the second
side. During this operation, the still wet printing 1nk of the
printing-material web 9 may rub off on the surface of the
impression/satellite cylinder 6. The design of a web-fed press
in accordance with the present invention 1s intended to pre-
vent this smearing of ink.

FIG. 2 shows a printing tower 1 that consists of two nine-
cylinder satellite units 2 and 3 (hereatter also referred to as
printing units 2 and 3), with a drier module 11 installed
between the housings of the printing units 2 and 3. The drier
module 11 or its housing can be constructed 1n such a way that
an existing printing tower 1 can be easily expanded. Two
driers 12 are installed 1in the drier module 11 such that they are
adapted to the existing web path of the printing-material web
9 within the printing tower 1 or, as shown in FIG. 2, in such a
way that the web path 1s modified by web guide elements 10.
In accordance with an embodiment of the present invention, 1t
1s also possible to integrate one or more driers 12 1n an
existing printing tower 1, such as the one shown 1n FIG. 1, 1n
the vicinity of the web lead of the printing-material web
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between the printing units 2 and 3. The advantage of installing
the driers 12 between two printing units 1s that the still wetink
on the printing-material web 9 1s dried after leaving the first
printing unit 2 and before entering the second printing unit 3.
If one or more driers 12 are installed between the two nine-
cylinder satellite units 2 and 3, the 1nk can no longer rub off on
the impression cylinder 6 of the second nine-cylinder satellite
unit 3. The driers 12 are, for example, UV driers or infrared
driers that are adapted to the drying characteristics of the k.
To compensate for the mnput of heat from the driers 12 into the
printing units, cooling elements 12a may be installed 1n the
drier module 12 or in some other location in the printing tower
1, 1.e., cooling element 125 1n the web guide element 10 and
cooling elements 124, 12¢ 1n the blanket cylinder 7 and
impression cylinder 6.

FIG. 3 shows a previously known printing tower 1 with two
printing units 4 and 5. One or more such printing towers 1
may be installed in a web-fed press. Each of the two printing,
units 4 and S here comprises two pairs of blanket cylinders 7,
so that two 1nks can be applied to the printing-material web 9
in the perfecting process in each of the printing units 4 and 5.
It 1s well known that when heatset 1inks are used, the heatset
ink can be dried by a drier 12 installed downstream of the
printing units. However, with this arrangement of printing
tower 1 and drier 12, the fan-out effect and ink smearing on a
web guide element 10 cannot be prevented.

In the printing tower 1 shown 1n FIG. 4, a drier module 11
1s 1nstalled between the printing units 4 and S. It dries the wet
printing-material web 9, which 1s printed on both sides,
thereby preventing the fan-out effect and 1ts negative conse-
quences, such as web expansion or web tear. In addition, a
turther drier 12 1s installed downstream of the second printing
unit 5. It also dries the freshly printed printing-material web 9
and prevents ink smearing.

FIG. 5 shows the printing tower 1 of FIG. 3. In this case, a
drier 12 1s installed after the two printing units 4 and 5 but
betore a web guide element 10. This special arrangement of
the drier prevents ik from smearing on the web guide ele-
ment 10. In a special embodiment of the invention, a drier 12
1s 1nstalled on each side of the printing-material web 9 belore
cach web guide element 10.

It 1s understood that the features specified above and the
features specified 1n the claims can be used not only 1n the
specified combinations but also alone or in other combina-
tions without going beyond the scope of the invention.

Thus, while there have shown and described and pointed
out fundamental novel features of the invention as applied to
a preferred embodiment thereot, 1t will be understood that
various omissions and substitutions and changes in the form
and details of the devices illustrated, and 1n their operation,
may be made by those skilled in the art without departing
from the spirit of the mvention. For example, 1t 1s expressly
intended that all combinations of those elements and/or
method steps which perform substantially the same function
in substantially the same way to achieve the same results are
within the scope of the invention. Moreover, 1t should be
recognized that structures and/or elements and/or method
steps shown and/or described 1n connection with any dis-
closed form or embodiment of the invention may be incorpo-
rated 1n any other disclosed or described or suggested form or
embodiment as a general matter of design choice. It 1s the
intention, therefore, to be limited only as indicated by the
scope of the claims appended hereto.

What 1s claimed 1s:

1. A web-fed press, comprising:

at least first and second printing units arranged for printing,

on at least one side of a printing-material web fed there-
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through with at least one offset printing ink at each of
said at least first and second printing units;

one of an impression cylinder and a web guide element;

at least one drier configured to dry the printing material

web;

a blanket cylinder; and

a cooling element installed downstream of each of said at

least one drier;
wherein said at least one drier 1s 1nstalled after the first
printing unit and before the second printing unit along a
train of said printing material web such that said at least
one offset printing 1nk 1s prevented from smearing one of
said 1mpression cylinder and web guide element; and

wherein said cooling element 1s mstalled 1nside one of the
impression cylinder, the blanket cylinder and the web
guide element of the web-fed press.

2. The web-fed press of claim 1, wherein at least one drier
1s 1nstalled downstream of each of said at least first and
second printing units.

3. The web-1ed press of claim 1, wherein at least one drier
1s istalled for each printed side of said printing-material web.

4. The web-Ted press of claim 1, further comprising at least
one web guide element arranged for guiding the printing-
material web, wherein at least one drier 1s installed upstream
of each web guide element.

5. The web-fed press of claim 1, wherein said drier 1s one of
a UV drier or an inirared drier.

6. The web-fed press of claim 1, further comprising:

a printing tower; and

a housing comprising a drier module integrated in said

printing tower ol the web-fed press downstream or
upstream of one of said at least first and second printing
units;

wherein said at least one drier 1s accommodated in the

housing.

7. The web-fed press of claim 1, wherein each of said at
least first and second printing units includes at least one pair
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of cylinders, wherein the at least pair of cylinders includes
two blanket cylinders or an impression cylinder and a blanket
cylinder.

8. A method for operating a web-fed press including an
impression cylinder, a blanket cylinder and a web guide ele-
ment, comprising the steps of:

printing at least one side of a printing-material web with at
least one offset printing 1nk 1n at least first and second
printing units;

drying the web of printing material with at least one drier
after the first printing unit and before the second printing
unit; and

cooling the web at a cooling element 1installed downstream
of each of said at least one dryer;

wherein said cooling element 1s installed inside one of the
impression cylinder, the blanket cylinder and the web
guide element of the web-fed press such that said at least
one offset printing ink 1s prevented from smearing one of
the impression cylinder and the web guide element of the
web-fed press.

9. The method of claim 8, wherein said step of drying
comprises drying the printing-material web after each of the
at least first and second printing units.

10. The method of claim 8, wherein said step of drying
comprises performing drying on each printed side of the
printing-material web.

11. The method of claim 8, wherein said printing material
web 1s guided over at least one web guide element, and said
step of drying comprises drying the printing-material web
betore each web guide element that the printing material web
1s guided over.

12. The method of claim 8, wherein said step of drying
comprises drying the printing-material web using ultraviolet
or inirared radiation.
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